Low salinity affects cellularity, DNA methylation, and mRNA expression of igf1 in the liver of half smooth tongue sole (Cynoglossus semilaevis).
Animal growth depends on feedback regulation of hormone levels and environmental conditions. Insulin-like growth factor-1 (Igf1) promotes cell growth and differentiation and represses apoptosis and is highly regulated by the environment. Moreover, animals modify physiological homeostasis under stressful conditions through epigenetics and genetic regulatory mechanisms. Therefore, a comprehensive understanding of the effects of salt on fish growth is needed. In this study, half smooth tongue sole (Cynoglossus semilaevis) were subjected to 15‰ salinity for 0, 7, and 60 days (D) to assess the effects of low salinity on liver cellularity and growth. The results show that low salinity changed liver morphology, suggesting an increase in energy expenditure to recover from the osmotic disruption. igf1 was upregulated in female fish under 15‰ salinity after 7D and may participate in molecular repair. igf1 was downregulated after 60D of salt stress, resulting in retarded growth. Methylation levels were opposite to those of gene expression, suggesting inhibited regulation. Furthermore, three exons in the igf1 gene had significantly different methylation levels in fish under salt stress. Notably, more putative transcription factor binding sites were located in CpG sites at higher methylation levels. igf1 is not a sex-related gene, as no difference in methylation level was detected between males and females in the control group. These results clarify liver damage and changes in DNA methylation and mRNA expression of igf1, providing insight into the adverse effects of low salt on growth of C. semilaevis and the epigenetics and regulatory mechanisms involved in stressful conditions.